Structure analysis of the fourth transmembrane domain of Nramp1 in model membranes.
Nramp1 (natural resistance-associated macrophage protein 1) is an integral membrane protein with 12 putative transmembrane domains. As a proton-coupled divalent metal cation transporter, it is involved in defense against intracellular pathogens. Disease-causing mutation in Nramp1 occurring at glycine 169 located within the fourth transmembrane domain (TM4) suggests functional importance of this domain. In this paper, we study the three-dimensional structures of a peptide, corresponding to the TM4 of the wild-type Nramp1, in SDS micelles and 2, 2, 2-trifluoroethanol solvent using CD and NMR spectroscopies. We have found that an alpha-helix is predominantly induced in membrane-mimetic environments and the folding of the C-terminal residues is regulated by pH in SDS micelles. The peptide is embedded in SDS micelles and self-associated by coiled-coil interactions. The helix of the peptide in TFE is lengthened towards the N-terminus compared with those in SDS micelles at acidic pH and the self-association of the peptide is also observed in TFE. The fact that Mn(2+) ions are accessible to Asp-14 located in the interior of SDS micelles is found and the binding affinity is increased with increasing pH. The self-association of the peptide may provide a path by which Mn(2+) ions pass through the membrane.